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1.0 Introduction

This report is prepared to document remedial actions that have been completed in accordance with the
Comprehensive, Environmental Response, Compensation and Liability Act (CERCLA) at the Operable Unit
No. 1 (OU-1) Brown and Bryant Superfund Site (Site), CERCLIS ID No. CAD 052384021, located in Arvin,
Kern County, California. This Remedial Action (RA) Completion Report presents information on
construction, cost and performance for the OU-1 remedy at the Site. The RA Completion Report is
prepared consistent with the “Closeout Procedures for National Priorities List Sites” OSWER Directive
9320.2-09A-P, January 2000.

1.1 Site Description

The Site is located at 600 South Derby Street in the City of Arvin, California, approximately 18 miles
southeast of the City of Bakersfield (Figure 1-1). The Site is located on the east side of Derby Street,
north of its intersection with Franklin Street. The Site covers an area approximately 4.7 acres in size and
is a generally rectangular, fenced-in parcel that is elongated towards the southeast. Union Pacific’s
railroad track extends along the western and southern boundaries of the Site outside of the fenced area.

Arvin, California, is located in the Tulare river basin on the southeastern edge of California’s Central
Valley Mountains at an average elevation of 440 feet above mean sea level. Arvinis primarily an
agricultural community of approximately 9,000 people. The Site is located in a light industrial and
commercial area within the city, and is bordered on the east by irrigated agricultural fields, on the north
and south by food packing and shipping facilities, and on the west by South Derby Street, which is a
paved two-lane highway separating the Site from a residential area to the west. The residential area
contains two schools (Gospel Tabernacle of Arvin and Stepping Stones Child Care Center) and a park
(Bear Mountain Recreation and Park Center), located within 0.5 miles of the Site. The Morning Star
Preschool, at 416 North Hill Street, is located one mile away from the Site.

Precipitation and agricultural irrigation are the two main sources of surface water runoff at the Site.
Runoff from irrigation of adjacent agricultural land to the east tends to run onto the Site, in the absence
of engineered controls. In some locations, surface water tends to flow towards the south and southeast
off the Site.

The Site is currently vacant. A warehouse and an open metal shed are on the property. The property is

secured by a chain-link fence and paved with asphalt. The asphalt covers a RCRA cap in the Site’s
southern portion, and a non-RCRA cap in the Site’s northern portion.
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1.2 Site Operation and Waste Management Practices

The Brown & Bryant pesticide reformulation facility (B&B) in Arvin operated as a pesticide re-formulator
and custom applicator facility from 1960 to 1989. Prior to this time, the facility was farmland. In 1960,
an unlined earthen sump was constructed in the center of the Site. The sump was used to collect wash
water from a pad where equipment and tanks used for liquid fertilizers and fumigants were washed.
Water from the sump was drained to a pond through an underground pipeline. In 1980, the unlined
sump was replaced with two double-lined sumps. In April 1981, the Brown & Bryant facility was licensed
under RCRA as a hazardous waste transporter.

Contamination of soil and groundwater resulted from inadequate procedural controls, chemical spills
during operations, and leaks from a surface wastewater pond and sumps. Inspections by the California
Valley Regional Water Quality Control Board (CVRWQCB) documented numerous instances of poor
facility operations and maintenance practices during Brown & Bryant’s occupancy of the Site. Described
in more detail below, an onsite tank holding the chemical dinoseb, and two unlined ponds for pesticide
rinse water were noted as being potential contaminant release areas. One 250,000-gallon pond was
noted as overflowing twice. The onsite tank, 560,000 gallons in capacity, was reported to have leaked.
In 1984, the California Department of Health Services (CDHS) identified various pesticides in analytical
sampling results collected from onsite wells, including 1,2-dibromo-3-chloropropane, ethylene
dibromide, dinoseb, 1,2-dichloropropane, and chlorobenzene.

The largest releases onsite were from a waste pond, a sump area, and a dinoseb spill area (Figure 1-1).
The waste pond in the southwest portion of the Site was originally excavated as an unlined earthen
pond in 1960. Historically, the pond was used to collect stormwater runoff from the yard and from two
sumps (since excavated). The pond was also used to collect rinse water from rinsing tanks used for
spraying fumigants. Excess pond water and stormwater runoff also collected in a topographically low
area to the east and south of the pond. In addition, water which collected on the Site from precipitation
and irrigation runoff occasionally overflowed the berm in the southeast corner of the Site and drained
into the pond. The pond was double lined with a synthetic liner in November 1979.

Dinoseb was stored in a smaller tank storage area along the eastern fence, just north of the pond. In
1983, there was a significant dinoseb spill in this area. As a result, the soil and groundwater underlying
this portion of the Site has been reported to contain the highest concentrations of dinoseb.

1.3 Regulatory and Enforcement History

In compliance with RCRA regulations, B&B notified EPA in July 1980 that it generated, transported,
treated, stored and disposed of hazardous waste at the Arvin facility. In April 1981, B&B notified EPA
that the Arvin facility was limited to the transport of hazardous waste and that only the Shafter facility
operated by B&B was a treatment, storage and disposal facility (TSDF) for hazardous wastes. As a result,
the Arvin facility was not permitted as a TSDF, but was issued a transporter license.

In May 1983, the CDHS inspected the Site to determine compliance with hazardous waste laws. At the
time of the inspection, several violations involving storage, disposal, and transportation of hazardous
waste were noted. Following the inspection, the CDHS directed B&B facility to correct the violations and
conduct a site assessment. Between 1983 and 1988, under the supervision of CDHS, investigations were
conducted at the Site to evaluate the nature and extent of contamination in the soil and groundwater.
Based on the findings of these investigations, the Site was listed by the United States Environmental
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Protection Agency (EPA) on the National Priorities List (NPL) of Superfund sites on October 4, 1989, and
in that same year, all Site operations ceased. Subsequently, various emergency and removal actions
were initiated to minimize (or eliminate) immediate threats to human health and the environment.

The principal threats that formed the basis for EPA’s listing of the Site on the NPL were the presence of
groundwater contamination, which could potentially migrate to Arvin drinking water wells, and the
potential for exposure to highly contaminated soils on the Site. In March 1990, EPA’s “Emergency
Response Action” conducted a Site assessment and subsequently performed various tasks to treat the
most contaminated on-site soils and remove a number of on-site structures in 1991. In December 1990,
the EPA began a Remedial Investigation/Feasibility Study (RI/FS) for OU-1 at the Site.

InJune 1991, EPA issued Unilateral Administrative Order (UAQO) # 91-6 to the Atchison, Topeka and
Santa Fe Railway, and Southern Pacific Transportation Company. The objective of the UAO was to
identify and prevent any potential "imminent and substantial endangerment to the public health or
welfare or the environment because of the release or threatened release of hazardous substances from
the B&B site.” The UAO #91-6 directed the railroads to install seven shallow and four deep groundwater
wells in the perched and unconfined water bearing units located within and near the Site. Installation of
these wells was completed in the spring of 1992.

1.4 Site Investigations and Findings

Several investigations have been conducted to assess the nature and extent of contamination within
OU-1. The OU-1 study area included surface soil, soil in the unsaturated A-zone, and the A-zone
groundwater. Summaries of the Site investigation are provided below.

From 1983 through 1988, B&B conducted several soil and groundwater investigations and remedial
actions under CDHS supervision. The most significant work included the installation of ten monitoring
wells and the removal of some heavily contaminated soil beneath the two sumps and waste.

B&B hired two engineering firms to conduct the Site investigations. During Site investigations, on-site
soil samples were collected and analyzed for organics and metals. The results of the analyses indicated
high concentrations of pesticides in soil generally confined within the first few feet of the ground
surface, but also to greater depths in other locations. The higher soil concentrations were detected in
samples collected from the former chemical handling areas. These areas include the former sump
location, the former waste pond, and the dinoseb spill area.

The investigation also provided information on the shallow soil and A-zone soil characteristics.
Additional work was completed by other organizations in support of the Southern Pacific Transportation
Company and the Atchison, Topeka and Santa Fe Railway Company (hereinafter referred to as the
potentially responsible parties (PRPs)). The groundwater and soil investigations at the Site were
conducted in response to the EPA June, 1991, UAO. These investigations were completed in August of
1992, and the results were incorporated into the Rl findings, summarized below.

The geology at the Site consists of alluvial deposits of alternating layers and mixtures of unconsolidated
sands, silts and clays. The stratigraphy is very heterogeneous and the layers tend to be discontinuous
across the Site. The Site geology has been divided into three zones. The A-zone includes unsaturated
soils from 65 to 85 feet, and the first water-bearing unit, the A-zone groundwater. The base of the
A-zone is a thin sandy clay layer between 75 and 85 feet bgs. The B-zone begins at the bottom of the
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A-zone and ends at the top of the Corcoran Clay regional geological feature at about 275 feet bgs. The
C-zone begins at the top of the Corcoran Clay feature and its thickness varies from several hundred feet
to over 1,000 feet. Figure 1-2 presents a schematic diagram of the naming conventions used at the Site
for zone designations. A-zone, B-zone and C-zone are continuous across the Site. The clay layer and
A-zone groundwater occur beneath the entire Site, but disappear between 500 and 600 feet south of
the Site, 200 feet east of the Site, and 300 feet west of the Site.

Surface soils to seven feet bgs were analyzed for metals. Analytical sampling results also detected
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and dinoseb. Surface
soils sampling results from the surface soil identified only dinoseb at concentrations exceeding
7,000,000 pg/Kg. The extent of dinoseb contamination was investigated from the surface to seven feet
bgs. Four areas were identified as having the highest concentrations of dinoseb , including two locations
along the eastern fence line (including the dinoseb spill area), the northeastern corner of the Site, and
the area east of the large storage tank (tank UN-32). At least one soil sample in each area exceeded the
health-based cleanup level for dinoseb of 80 milligrams per kilogram (mg/Kg). The highest
concentrations of dinoseb were detected in the area of a former spill area along the east fence-line, and
beneath a former pond and sump.

Soil contamination was found from seven feet bgs to 65 feet bgs (the A-zone groundwater )at locations
across the Site, but was primarily concentrated under three areas: the sump area, the dinoseb spill area,
and the waste pond and a topographic low area between the pond and the large storage tank in the
southwest corner of the Site. Within these three areas and the Site, six chemicals were found at the
highest concentrations and to the greatest extent within the A-zone soils. These chemicals are: 1,2-
dichloropropane (1,2-DCP); 1,3-dichloropropane (1,3-DCP); dibromochloropropane (DBCP); 1,2,3-
trichloropropene (1,2,3-TCP); ethylene dibromide (EDB); and dinoseb. All of these chemicals were used
at the facility during its operations. All of these chemicals, except dinoseb, are VOCs.
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Dinoseb was found, primarily, in the top 30 feet of the soil within spill area, and then declined
significantly in concentration down to the A-zone groundwater. In the pond and sump areas, the
concentrations were significantly less than in the spill area. VOCs were found in the subsurface soils
across the entire Site, but were found in the highest concentrations in the sump area. These
contaminants were also found at significant levels in the area of the waste pond, and then were found in
relatively low concentrations elsewhere at the Site. In the sump area, concentrations were highest from
20 and 30 ft bgs, but were also found at concentrations greater than 1,000 pg/Kg over most of the A-
zone within this area. 1,2-DCP was the volatile contaminant found at highest concentrations, followed
by DBCP, 1,2-3 TCP, EDB, and 1,3-DCP. In the area of the pond, concentrations were highest from 30 to
40 ft bgs, but in general were found throughout the A-zone.

Groundwater monitoring of wells in the A-zone and B-zone was conducted as a part of the OU-1
investigation, to assess groundwater flow in each zone, and to evaluate changes in the concentrations
and distribution of the seven COCs and other chemicals over time in the aquifers beneath the Site.
Wells in the A- and B-zones were sampled quarterly and the data analyzed to assess the extent of
contamination from the COCs and other chemicals.

The A-zone groundwater appears to be a perched groundwater zone, with a saturated zone up to about
ten feet thick, overlying a silty clay zone a few feet thick. The same six chemicals found in the
subsurface soils plus chloroform, were found in high concentrations in the A-zone groundwater.
Chloroform was used for transport of fumigants. The total mass of contamination in the A-zone
groundwater is significantly larger than was found in any other contaminated media at the Site.
Concentrations for each of the seven contaminants, except for 1,3-DCP, were found at levels as high as
1,000 to 100,000 pg/L. The highest concentrations were consistently observed near the sump and near
the pond. The distribution of contaminants was consistent with the locations of the major source areas
and follows a pattern consistent with the groundwater flow in the A-zone. In general, contamination
was observed at slightly higher levels at wells near the pond when compared with the wells near the
sump; 1,2-DCP was a notable exception. The A-zone groundwater is not a current or potential source of
drinking water. The A-zone groundwater percolates vertically into the B-zone.

The B-zone groundwater includes a series of groundwater units designated as B-1, B-2, B-3 and B-4,
designated from shallowest to deepest. All of the new wells in the B-zone were installed in the B-2
groundwater unit, located approximately 170 feet bgs. The direction of flow in this unit is to the south,
and the gradient is very flat (0.0004). Permeability is much higher than for the A-zone groundwater. A
pump test indicated that wells could be pumped at 7 gallons per minute (gpm) for an extended period.

In the B-zone, 1,2-DCP was also observed at least once in every well at levels significantly higher than
any other contaminant. The highest observed concentration of 1,2-DCP in the B-zone was 1,700 pg/L in
well WB2-1, which is directly south of the Site (the maximum contaminant level (MCL) for 1,2-DCP is

5 pg/L). Dinoseb and DBCP were the only other principal contaminants from the A-zone groundwater
also observed above the respective MCL in the B-zone. Dinoseb was detected only once above the MCL
of 7.0 pg/L in two wells, WB2-1 and WB2-2, at a concentration of 8.0 ug/L. DBCP was detected above
the MCL of 0.2 pg/L in the same two wells at average concentrations of 29 ug/Land 7 pg/L, respectively.

Based on data from the city well closest to the Site, B-zone contamination is not currently impacting

drinking water above health-based levels. Based on an ecological evaluation of risk, EPA determined
there is no significant ecological risk at the Site.
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Site risks were formally characterized for the surface soil. Risks from ingestion of contaminated surface
soil were characterized for a child and young adult, and risk from ingestion of contaminated soil in the
construction zone was characterized for an adult worker. Each of these exposure scenarios exceeded
the threshold for deleterious effects to human health for the maximum detected concentration and only
the child exposure scenario exceeded the threshold for the average detected concentration.

The other potential pathway of concern at the Site was exposure from ingestion of contaminated
groundwater, either as a result of contamination reaching the city well or from future use of the B-zone
groundwater as a drinking water supply. Groundwater models were used to predict whether
contaminated groundwater could potentially impact existing and potential drinking water supplies.
Model predictions of contaminant levels were compared to drinking water MCLs or other published
health-based levels where MCLs were not available. Contaminant levels in the B-zone groundwater
exceeded MCLs in two wells for both 1,2-DCP and DBCP. However, model results and data from the city
well closest to the Site indicate that B-zone contamination is not currently impacting drinking water
above health-based levels. Concentrations in the A-zone groundwater exceeded MCLs by several orders
of magnitude. However, the A-zone groundwater is not a potential drinking water source. The A-zone
was evaluated primarily for its potential as a source of contamination to the B-zone groundwater.

EPA determined there are no si